This article examines the non-aligned stagnation point flow and heat transfer of an EthyleneGlycol and water based Nano fluid towards a stretching surface utilizing hematite (Fe 3 O 4 ) as a heat enhancing agent. Resulting differential equations of the physical problem are solved numerically using Mid-point integration as a basic scheme along with Richardson extrapolation as an enhancement scheme. Influence of the flow governing parameters on the dimensionless velocity and temperature profile are expressed through graphs. Skin frictions co-efficient and Nusselt numbers are tabulated. It is observed that Ethylene-based nano fluids have higher local heat flux than water-based nano fluids. Computed numerical results of skin friction co-efficient are in good agreement with the existing available literature for the limited case.
NOMENCLATURE
a,b,c positive constants C pf specific heat of the base fluid C ps specific heat of the nano particle f normal velocity component h tangential velocity component p fluid pressure T fluid temperature T w wall temperature T ∞ ambient temperature u velocity component along x direction v velocity component along y direction
Pr
Prandtl number thermal conductivity of base fluid thermal conductivity of nano particle density of the base fluid ρ density of nano particle dynamic viscosity of base fluid dynamic viscosity of nano fluid θ dimensionless temperature nano particles volumetric fraction,
INTRODUCTION
Traditional heat transfer fluids such as water, Oil and Glycols have many industrial and civil applications such as transport, air conditioning, electric cooling etc. But they have inherently poor or low thermal conductivity that greatly reduces their heat exchanging efficiency. Keeping in view, the effectiveness of stretching surfaces and the control of heat transfer rate in order to achieve the finest quality product, a great number of researchers have focused their attention to this specific domain. In order to improve the thermal transport properties of the fluid, thermally conductive solid particles are added in the conventional base fluid. These nano meter sized particles ((1-100 nm) are highly efficient heat transfer enhancement agents. Choi (1995) introduced the remarkable idea of nanofluids. Later on Wang et al. (1999) estimated the effective thermal conductivity of nanoparticle fluid mixture using parallel plate method. Bachok et al. (1999) discussed the stagnation point flow over a stretching/shrinking sheet in a copper-water nanofluid. Dual solutions of stagnation point flow of a nanofluid are presented by Kameswaran et al. (2013 Making use of Eq (12) in (8) to (11) and elimination of pressure by using the fact yields
Finally we seek solution of Eq (13) and (14) 
where is the Prandtl number.
Using the boundary condition's (19) we get 1 and 1
where we have used the fact that behaves as / as goes to infinity. Here is constant that accounts for boundary layer displacement.
Introducing

′
. 20
Equations (16) to (19) give
Physical Quantities of Interest
Physical quantities of interest are the shear stress and local heat flux at the wall which are given by
The position of attachment of dividing streamline is determined by zero wall shear stress, i.e.
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One can observe that point of stagnation is independent of nano particle volume fraction.
Numerical Solution
By suitable similarity transformations the governing system of physical problem is transformed in to a set of non-linear ordinary differential equations along with their boundary conditions as given in Eqs (21) -(24). These equations are then solved numerically using midpoint integration scheme along with Richardson's Extrapolation via highly efficient computational Software Maple 15. In this procedure, the governing system of higher order nonlinear equations is transformed into a set of first order linear differential equations which are then solved using iterative procedures. Like any other numerical procedure, semi-infinite domain 0, ∞ has been replaced with 0, ∞ where ∞ is chosen to be large enough to satisfy the boundary conditions at infinity. A mesh size of ∆ 0.001 was set to satisfy convergence criterion of 10 in our computations. The detailed algorithm of the applied numerical scheme can be found in 20 24 .
RESULTS AND DISCUSSION
This section is dedicated to study the influence of important physical parameters such as stretching ratio / and nanoparticle volume fraction on velocity and temperature profiles. Figs (2) to (7) are plotted for this purpose. Fig (2) displays that normal component of the velocity ′ increases as we increase the nanoparticle volume fraction and stretching ratio / . Moreover it is apparent that these slight variations in the velocity profile are detected very close to the wall only. Fig (3 Fig (4) (5) to (7) are coated to determine the stream line patterns of the physical problem assuming fixed stretching ratio / and the nanoparticles volume fraction . It is evident from these figures that streamline patterns are slanted towards the left of the origin for positive value of and they are on the right side of the origin for the negative values of . Moreover fluid strikes the stretching surface in an aligned manner when shear in the stream i.e.
is neglected (See Figs (5) to (7)). Table 1 provides the thermo physical properties of base fluid and nanoparticles. Tables 2 to 6 depict the influence of stretching ratio a/c and nanoparticles volume fraction on local skin friction and heat flux. Table 2 assures the correctness of present numerical results with the previous existing literature in the absence of nanoparticles. Table 4 ). On the other hand tangential component of the local skin friction co-efficient has similar behaviour for water as well as ethylene based fluid (Table 5) . Numerical values of the local heat flux for both water and ethylene based nano fluids are presented in Table 6 . As expected, local heat flux at the stretching surface rises when stretching ratio / and nanoparticles volume fraction is increased. Further it is worth mentioning here that ethylene based fluid has greater local heat flux rate at the stretching surface when compared with the traditional water based fluid. This is due to the fact that ethylene based fluid has higher thermal conductivity when compared to the water based fluid. This leads to rapid removal of heat from the stretching surface.
CONCLUSIONS
We have investigated the non-aligned stagnation point flow of a nano fluid over a stretching surface using hematite nanoparticles. The effects of stretching ratio parameter / and nanoparticle volume fraction on the local skin friction coefficient and heat flux are tabulated. The core out comes of this study can be summarized as:

Influence of nanoparticle volume fraction on normal and tangential components of velocity is opposite whereas it enhances the temperature of the fluid.  An increase in nanoparticle volume fraction consequently increases the local skin frictions and heat flux at the stretching surface.  Heat flux at the surface increases with an increase in stretching ratio / for water as well as ethylene based fluid.  It is observed that ethylene based fluid has higher heat transfer rate compared to water based fluid.
